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PHYSIOTHERAPY IN LEPROSY 
Leprosy in the past has been shrouded in 
mystery and characterised by deformity. While 
much more is known of the disease today, 
allowing the majority of patients to be treated 
without undue difficulty, physiotherapy in lep-
rosy has grown out of a need to prevent, 
minimise and correct deformities caused by 
the disease. This paper presents the aetiology 
of deformity in leprosy and outlines the role of 
physiotherapy in the management of leprosy 
patients with neuritis and permanent paralysis. 
It also describes physiotherapy in tendon trans-
fer surgery and emphasises the need for a 
domiciliary treatment programme to suit the 
leprosy endemic areas in the Northern Territory 
of Australia. 
MELVILLE A. FURNESS 
Melville Furness M.C.S.P., is currently working at 
the Leprosy Control Unit at Darwin as a Consultant 
and Research Physiotherapist. He has been a mem-
ber of a research team who pioneered studies into 
the management of leprosy and its deformities at 
the Christian Medical College and Hospital, Vellore, 
South India. 
Leprosy is caused by Mycobacte-
rium leprae. The main targets of its 
attack are peripheral nerves and skin. 
Most people who are infected with M. 
leprae develop a subclinical infection 
and recover naturally without ever 
having signs or symptoms of the dis-
ease. Few people develop the disease, 
leprosy. The immunological spectrum 
of leprosy depends upon the response 
of the host to the invading bacillus. 
The immuno-competent type of Tub-
erculoid leprosy represents one end of 
the spectrum and the immuno-defi-
cient type of Lepromatous leprosy, 
the other. The intervening type of 
Borderline leprosy has components of 
both Tuberculoid and Lepromatous 
types. Since leprosy affects about 15 
million people in the world, with a 
quarter of them presenting deformities 
and disabilities, it poses, by far, the 
major cause of peripheral neuropathy 
in the world today (Bechelli and Mar-
tinez 1972). 
While very few countries are entirely 
exempt from leprosy, the bulk of the 
disease is concentrated at present in 
the continents of Africa, Asia and 
South America. It also occurs, but 
less commonly, in the islands of the 
Pacific, the Mediterranean, the coun-
tries bordering the Mediterranean, 
Adriatic and Black Seas, and the 
northern regions of Australia. In Aus-
tralia leprosy is uncommon in the 
European population and is found 
mainly in Aborigines. In the Northern 
Territory, with approximately 650 reg-
istered and living Aboriginal leprosy 
patients, considerable attention has 
been given during the last two decades 
to the early detection and treatment 
of the disease. The leprosy control 
project has been made more effective 
by initiating a programme aimed at 
the prevention and correction of 
deformities (Hargrave 1963, 1972). 
The overall result has been a steady 
decline in the incidence of the disease, 
while the physiotherapy and recon-
structive surgery programmes have 
helped to effectively reduce the back-
log of deformity caused by the disease 
many years ago (Hargrave 1979). 
Aetiology of Deformity 
Deformity in leprosy has been class-
ified according to its pathogenesis as 
primary and secondary (Brand 1964). 
Primary deformity is attributed direct-
ly to the disease process initiated by 
Mycobacterium leprae. Secondary 
deformity is the consequence of pri-
mary damage to nerves. Some of the 
deformities are of mixed aetiology. 
Primary deformity includes tran-
sient, cosmetic deformities occurring 
during the active phase of the disease: 
like raised or hypopigmented patches, 
nodular infiltration chiefly of the face 
and ears, and occasionally osteitis of 
the small bones of the hands and feet. 
These deformities usually subside with 
proper treatment of the disease. The 
more permanent cosmetic deformities 
include loss of eyebrows, excess of 
skin of the face and ears, and the 
various deformities of the nose (Diwan 
1962, Antia 1964). These are corrected 
by cosmetic surgery with good results. 
Primary deformity, due to leprosy 
neuritis, is encountered in the face, 
hands and feet, and follows a definite 
and predictable anatomical pattern. 
The facial and trigeminal nerves are 
involved in the face. While bilateral 
facial paralysis is rare, unilateral facial 
paralysis is found in about two percent 
of leprosy patients and selectively 
affects the zygomatic branch causing 
a lagophthalmos (Furness 1978). In 
the upper limb, the ulnar nerve is 
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commonly involved above the medial 
epicondyle, the median nerve proximal 
to the flexor retinaculum, while the 
radial nerve is paralysed in the region 
of the spiral groove, in less than one 
percent of patients. The ulnar nerve 
is always the first motor nerve to be 
involved in the upper limb. Deformity 
due to a separate median or radial 
palsy is rare and, as a rule, is found 
in conjunction with ulnar paralysis 
(Furness and Ranney 1972). In the 
lower limb, the common peroneal 
nerve is paralysed proximal to the 
neck of the fibula and the posterior 
tibial nerve, proximal to the tarsal 
tunnel. 
Trauma, constricting bands and 
superficiality which allows a cooler 
temperature for the growth of the 
bacilli have all been suggested as the 
cause of localization of nerve lesions 
in leprosy (Brand 1959, Sabin 1969). 
However, the major damage to the 
nerves is produced intraneurally by 
the immunological response of the 
host to the presence of Mycobacterium 
leprae. Therefore nerves are damaged 
rapidly in Tuberculoid leprosy while 
in Lepromatous leprosy there is little 
or no paresis. Patients with Borderline 
leprosy are at a particular disadvan-
tage because they have infection of 
many nerves which are prone to rapid 
destruction. 
Destruction of a mixed nerve is 
associated with paralysis of motor 
fibres, sensory fibres and autonomic 
fibres. Loss of sensation in leprosy 
can also occur as a result of damage 
to cutaneous nerves or dermal nerve 
twigs. Secondary deformities usually 
follow on from primary nerve damage. 
Secondary deformities in motor paral-
ysis are due mainly to contractures 
arising from disuse. Proximal inter-
phalengeal joint contractures in clawed 
fingers, and contracture of the web 
and interphalangeal joint of the thumb 
in a median palsy, are common prob-
lems. Contracture of the tendo-achilles 
in common peroneal nerve paralysis, 
fixed clawed toes and eversion of the 
lower eyelid in longstanding lago-
phthalmos, are additional examples of 
secondary deformity following motor 
paralysis. 
Loss of sensation forms, by far, the 
biggest fend most intractable problem 
in leprosy (Furness er al 1981). Injury 
from unappreciated trauma leads to 
extensive ulceration and destruction of 
tissue with little subjective discomfort. 
The chief cause of such progressive 
destruction is loss of pain sensation 
and lack of rest to the affected part. 
Paralytic deformities also lead to 
abnormal postures, which in turn give 
rise to areas of excessively high pres-
sure. Therefore, finger tips in clawed 
hands and metatarsal heads in feet 
with clawed toes sustain haematomas 
or blisters from pressure necrosis 
which then proceed to trophic ulcer-
ation. Loss of sweating in a dry skin 
is yet another contributing factor to 
trophic ulceration as well as to con-
tractures that occur in paralytic 
deformities. Dry, hyperkeratotic skin, 
characterised by hard callosities, blis-
ters easily. Deep fissures in the soles 
of insensitive feet of patients who 
walk without shoes, frequently lead to 
plantar ulcers. 
The Role of Physiotherapy 
in Leprosy 
Neuritis and Early Paresis 
The only bacillus known to invade 
nerves and cause destructive lesions is 
Mycobacterium leprae. The invasion 
causes enlargement of nerves at the 
sites of predilection. Palpation of 
nerves for size, consistency and tend-
erness at these sites, often elicits neu-
ritis. Neuritis may occur during bouts 
of acute exacerbation or may be 
unassociated with this condition. Dur-
ing periods of acute or sub-acute 
neuritis effort is directed towards care 
of the inflamed nerve. The re-educa-
tive phase is concerned with restora-
tion of function in paretic muscles. 
Physical treatment in neuritis is sup-
plementary to adequate medical care 
under the supervision of a physician. 
During the stage of acute inflam-
mation, rest and warmth are essential 
for the nerve. The limb is immobilised 
in a well padded plaster cast main-
taining the nerve in a relaxed position 
for 4 to 6 weeks. In sub-acute cases 
local applications of heat in the form 
of electric bags, waxbaths and ultra 
sound may be helpful. Large arm 
slings can be used for the upper limb 
and long gutter splints for the lower 
limb. The principle underlying the 
treatment is to give small doses of 
heating to aid resolution of inflam-
mation and reduction of pain. In the 
re-educative phase paresis, where pres-
ent, may be reversible if the damage 
to the nerve is not permanent. There-
fore, when the inflammation has sub-
sided, treatment should be directed 
towards preventing joint stiffness, 
muscle atrophy and over-stretching of 
paralysed muscles. As soon as volun-
tary muscle activity returns, active 
exercises are instituted, and progressed 
to resisted exercises to hypertrophy 
muscles. In the final stage, the patient 
is encouraged in the functional use of 
the limb. 
In studies conducted on patients 
with early paresis (Furness et a] 1969) 
it has been shown that the primary 
determinants of prognosis are: 
• type of leprosy, 
• duration of paralysis. 
Chances of recovery seem to be best 
in low-resistant Lepromatous leprosy, 
less in Borderline type, and least in 
the high-resistant tuberculoid type of 
the disease. In all types of leprosy the 
shorter the duration of paralysis, the 
greater the chances of recovery. 
Surgical intervention, in the form 
of nerve stripping and/or transposi-
tion and de-roofing of tunnels and 
constricting bands, has also been use-
fully employed in selected cases of 
neuritis. 
Permanent Paralysis 
Where there is permanent paralysis 
the primary concern of the physioth-
erapist is to prevent, minimise and 
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correct where possible, the damage 
that occurs due to secondary compli-
cations and deformities. The co-oper-
ation of the patient is essential and it 
is necessary to educate him so that he 
understands how deformities arise and 
how to prevent them. 
The management of insensitive 
limbs and ulceration needs emphasis. 
Dry hard skin tends to crack. The 
alteration and reduction of weight-
bearing surfaces, and loss of muscle 
padding and support combine with 
loss of sensation to touch, tempera-
ture, pain and pressure, to produce 
ulcers in the hands and feet and 
shortening of digits. While operations 
designed to restore muscle balance, 
and the use of special aids and foot 
wear can make the limb less vulnerable 
to damage, it is essential that the 
patient understands the limitations 
imposed upon him by his anaesthesia 
and learns to compensate for this with 
his sight. The cardinal rules that gov-
ern the management of insensitive 
limbs are: 
1. To look for injuries because of 
absence of pain. 
2 To find the cause of the injury since 
there is no pain to connect cause 
with effect. 
3 To prevent injuries by protection, 
insulation and distribution of pres-
sure. 
4 To treat the injury by resting it in 
a splint. 
The 'blind' hand is constantly 
exposed to burns and injuries. Clawing 
of the fingers causes an increase of 
pressure on tips and therefore repeated 
trauma that leads to ulceration. A 
small superficial injury on the finger 
is treated by immobilising the digit in 
a finger splint. Where wounds cover 
large areas, the hand is immobilised 
in a functional position in a plaster 
cast or hand splint for a period of 3 
to 4 weeks. 
The greatest problem associated 
with the insensitive foot is plantar 
ulceration. The presence of paralytic 
deformities and avascular scar tissue 
greatly increase the risk of ulceration. 
When the foot is free of swelling and 
the ulcer clean and granulating, a 
below-knee walking plaster is applied 
for a period of 4 to 5 weeks. When 
the plaster is removed, the foot should 
be soaked, trimmed and oiled and 
suitable footwear provided to prevent 
recurrence of ulceration. The speed 
and regularity with which plantar 
ulcers heal in a walking plaster is most 
impressive and supports the concept 
that ulceration is related to mechanical 
factors. The mechanical stresses that 
occur on the sole of the foot during 
walking can be translated in terms of 
pressure. Footwear for leprosy 
patients should be designed to elimi-
nate areas of high pressure and aid in 
the distribution of weight over the 
entire plantar skin of the foot. At the 
Leprosy Control Unit, Darwin, the 
microcellular rubber sandal is issued 
for all patients with insensitive feet. 
Dry skin due to loss of sudomotor 
function often leads to cracks and 
fissures in the hands and feet. Patients 
are taught to soak their limbs in water, 
trim callosities, apply oil or vaseline 
to keep the water in. 
Motor paralysis causes muscle 
imbalance and therefore a tendency to 
adaptive shortening of soft tissue. 
Where there is no evidence of con-
tracture, the aim of treatment is to 
maintain mobility of muscles, liga-
ments and skin. Where contractures 
have occurred, it is necessary to obtain 
mobility of these structures. In the 
upper and lower limbs, wax baths and 
oil massage are used to keep the skin 
smooth and supple, while passive 
movements and assisted active exer-
cises maintain mobility of joints. Foot-
drop splints are worn to maintain the 
foot in dorsiflexion. When there is an 
established paralysis of the facial nerve 
with lagophthalmos, the aim of treat-
ment is to provide partial closure of 
the eye and protection of the cornea. 
Compensatory closure is provided by 
exercising any unparalysed muscle 
fibres. A bland sterile oil is used for 
lubrication and a pair of dark glasses 
or simple eye shade is indicated as 
protection against injury. 
Contractures are likely to develop 
only in three areas in the leprosy hand 
with paralysis of the ulnar and median 
nerves. They are found in the proximal 
interphalangeal joints of the fingers, 
the interphalangeal joint of the thumb 
and thumb web. These contractures 
are corrected by the use of cylindrical 
plaster of paris splints that provide a 
passive stretching force. The splints 
are applied on alternate days, follow-
ing wax baths, oil massage and exer-
cises. A plaster of paris bandage 
approximately 5cm wide and 30 to 
35cm long, is soaked and wound round 
the finger and carefully moulded from 
the base to just beyond the terminal 
interphalangeal joint of the finger, 
keeping the tip exposed. The finger is 
held flexed at the metacarpophalan-
geal joint while the proximal inter-
phalangeal joint is held in maximum 
extension until the plaster hardens. No 
padding is used and no pressure is 
applied over the dorsum of the fingers. 
It is important to avoid excessive 
stretching force when applying these 
plasters. 
Physiotherapy for Tendon Transfer 
Surgery 
At the Leprosy Control Unit in 
Darwin, tendon transfers in the form 
of intrinsic replacement for the fingers 
and opponens replacement for the 
thumb are common reconstructive sur-
gical procedures undertaken for cor-
rection of the paralytic claw hand 
deformity in leprosy. The tibialis pos-
terior transfer and intrinsic replace-
ment for claw toes are other tendon 
transfers employed for the lower limb. 
The temporalis transfer is used for 
correction of lagophthalmos. 
Since the post-operative range of 
movement in a joint following a ten-
don transfer is proportional to the 
pre-operative range, it is essential to 
obtain maximum correction of con-
tractures where these exist pre-opera-
tively. The patient should be taught 
the action of the motor muscle before 
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operation so that on attempting the 
same movement post-operatively, the 
tendon transfer will produce the new 
function designed for it by virtue of 
its new route and insertion. 
After operation for tendon trans-
fers, the hand is immobilised for a 
period of 3 weeks and the foot for 6 
weeks. The limb is elevated to prevent 
oedema. The tendons are held in a 
slack position to allow healing to take 
place. General exercises for the limb 
are necessary for circulation but exer-
cises in which the transferred muscle 
normally participates are contra-indi-
cated. 
After removal of plaster, primary 
wound healing is necessary for suc-
cessful post-operative physiotherapy. 
An unhealed wound not only delays 
the freedom to exercise, but may also 
form a portal of entry for infection, 
resulting in fibrous tissue formation 
and adhesion of the tendon in its new 
path. Initially, gentle specific exercises 
that produce isolated action of the 
motor muscle should be carefully 
taught and the patient encouraged to 
exercise for short periods many times 
during the day. Contraction of the 
motor tendon and relaxation of its 
antagonists should be checked by pal-
pation of their muscle bellies. In the 
early post-operative period it is nec-
essary to avoid overstretching of the 
transferred muscle. Strong contactions 
are used in the later stages to facilitate 
free gliding of the motor tendons in 
their new pathways. During the post-
operative re-educative phase, cylindri-
cal plaster of paris splints should be 
used to maintain the proximal inter-
phalangeal joints in extension. They 
are removed daily during exercise 
periods and are discontinued when the 
tendon transfers function in their full 
range of movement. A tendon transfer 
is being confidently used when the 
range*of active contraction is equal to 
the passive range. Exercises against 
resistance to strengthen the motor 
muscle are usually begun in the fifth 
post-operative week for the hand, and 
the seventh post-operative week for 
the leg. Isolated action of the trans-
ferred muscle must be achieved before 
its integration into the functional use 
of the limb. The progression of exer-
cises and the period of re-education 
following tendon transfers vary from 
patient to patient. The young and 
intelligent patients are quicker to 
respond than the elderly and unintel-
ligent. 
Physiotherapy in a Domiciliary Treat-
ment Programme 
It is becoming increasingly evident 
that simple physiotherapy methods for 
the prevention of deformity can be 
widely and effectively used in a dom-
iciliary treatment programme. Aborig-
inal Health Workers from Cattle Sta-
tions, Missions and Government 
Settlements are trained in the early 
detection and management of leprosy 
and in basic techniques in the preven-
tion of deformity. In Australia, as in 
many countries with well developed 
leprosy services, work is conducted 
from a base hospital with experienced 
health professionals and an outlying 
field service that covers leprosy sur-
veys, case finding, examination of 
contacts and clinics at which anti-
leprosy drugs are adminstered. 
Finally, it is not an over-simplifi-
cation to state that there are two main 
problems connected with leprosy, the 
presence of leprosy bacilli and the 
presence of deformity. The last two 
decades have seen vast changes in the 
chemotherapy of leprosy. The newer, 
more effective, anti-leprosy drugs can 
cure leprosy especially when the dis-
ease is detected early. With early 
detection and treatment, deformities 
do not arise: when deformities do 
develop, all of them are correctable. 
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